S
ometimes we are interested in comparing pairs of observations within the same subjects. Then we should bear in mind that those observations are not independent and should be treated accordingly.
Let us consider the scenario where we are planning a study to assess the effectiveness of a new cone-beam computed tomography (CBCT) device with a lower radiation dose (device A) compared with the standard panoramic radiography (device B) in identifying early lateral incisor root resorption in subjects with impacted canines. Table I shows the results of the 2 devices for the same 30 subjects in terms of identifying root resorption (1) or no resorption (À). We can see that in some subjects, a, both devices identify root resorption (1 1); b, device A identifies root resorption (1) but device B does not (À); c, device B identifies root resorption (1) but device A does not (À); and d, neither device identifies root resorption (À À).
Summing the numbers of a, b, c, and d results in the tabulation in Table II .
The pairs that agree and give either a positive or a negative result for each patient are called concordant pairs. In this example, we have 20 (a 1 d) concordant pairs. There are 10 pairs that disagree in this example (b 1 c), called discordant pairs. It is obvious that the pairs that disagree can give us information about which of the 2 devices is better in identifying root resorption. So, the statistical analysis will be focused on the discordant pairs.
An easy and quick way to assess the difference between these 2 devices in terms of proportions would be: This means that the percentage of positive early root resorptions of the lateral incisor identified with the new CBCT device (device A) is 26.6% higher than that of device B.
To go 1 step further, we can make inferences about the true population value through a hypothesis test known as the McNemar test. Imagine that we would Table I . Results of 2 devices identifying root resorption (1) or no resorption (À) in 30 subjects like to know whether there is a difference between the 2 devices greater than the one expected by chance; in other words, we would like to test whether the difference between the discordant pairs is zero: ie, b À c 5 0 (null hypothesis). We will use the following formula. After referring to the chi-square table with 1 degree of freedom 1 , we can see that this corresponds to P 5 0.02. This means that there is evidence against the null hypothesis of no difference between the discordant pairs of the 2 devices if we accept P 5 0.05 as a cutoff point of statistical significance.
To estimate the confidence interval (CI) for the difference between these 2 devices in terms of proportions (p A À p B ), we need to estimate the standard error of this difference. The 95% CI is estimate 6 1.96*SE, where the estimate in this example is ðb À cÞ=N
The lower bound of the 95% CI is 0.27 À 1.96*0.11 5 0.05, and the upper bound of the 95% CI is 0.27 1 1.96*0.11 5 0.49.
The 95% CI is 0.05 to 0.49; this means that the percentage of lateral incisor root resorption in subjects with canine impaction identified through CBCT (device A) is between 5% and 49% higher as compared with the panoramic radiograph (device B) in the population. Now we will consider a second scenario: we would like to estimate the odds ratio (OR) of canine impaction in patients with congenital agenesis of any tooth compared with controls matched for age and sex. The numbers of patients and controls are shown in Table III .
We are interested in the discordant pairs (b and c) for information about the odds associated with canine impaction. which means that the odds of patients with agenesis and canine impaction are 6.3 times greater than the odds of the controls having impaction.
To calculate the 95% CI, we will use the formula:
where EF is an error factor and can be determined as: The interpretation of the confidence interval is that we are 95% confident that in the population the odds of patients with agenesis and canine impaction ranges from 2.2 to 18.1 times higher than the odds of controls having canine impaction. 
a, patients with agenesis and canine impaction and control patients with canine impaction; b, patients with agenesis and canine impaction and control patients without canine impaction; c, patients with agenesis without canine impaction and controls with canine impaction; d, patients with agenesis without canine impaction and controls without canine impaction.
